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This paper estimates the elasticity of substitution of U.S. imports using detailed trade data over the [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] period. The authors use a two-stage least squares framework in order to identify the elasticity parameter of interest. The authors use the elasticity estimates to assess the extent to which Latin American and Chinese goods compete in the U.S. market by providing forecasts of how alternative policy scenarios may affect exports to the United States. The analysis considers the following scenarios: (i) currency revaluation in China; (ii) elimination of U.S. tariffs on Latin American exports under a hemispheric free trade agreement; and (iii) the elimination of quotas on apparel and textile exports This paper-a product of the Enterprise Analysis Unit, Financial and Private Sector Development Vice Presidency-is part of a larger effort to study and promote reforms in the business environment. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The corresponding author may be contacted at jlopezcordova@ifc.org.
under the Multi-Fiber Agreement. The findings show that a 20-percent appreciation of the renminbi reduces Chinese exports to the United States by a fifth, although since other regions increase sales to that market (0.5 percent for Latin America), U.S. imports decline by only 1.7 percent. Hemispheric free trade would increase Latin America's exports to the United States by around 3 percent. The removal of the quotas would lead to a sharp increase in Chinese sales to the United States (40 percent), but Latin America would see its share of the U.S. market decline by around 2 percent (2.5 percentage points). China's gains would come mainly at the expense of other regions of the world.
Introduction
Chinese exports increasingly compete with Latin American and Caribbean (LAC) products in world markets. 1 Competition in the US market is of particular importance.
The United States has been Latin America's most important trade partner over the postwar era. As a fraction of the region's trade with the world 2 , trade with the United
States stood at 60 percent in 2000, up from less than 47 percent in 1960, having grown continuously since the mid-1970s (see Figure 1 ). Latin America has also been an important trade partner for the United States, although there have been important fluctuations over the last three decades. As Figure 2 shows, total trade with Latin America fell in importance through the late 1980s, but has been picking up since then.
What Figure 2 also highlights is the growing importance of US-China trade, which has come from representing an insignificant fraction of US trade to more than 5 percent nowadays.
The remarkable growth in US trade with China, and the challenges it portends for Latin American countries, are most impressive when we look at US import data; see Table 1 . From 1990 to 2003, Latin American exports to the United States increased from $58 billion to $196 billion, growing, in real terms, at an annual rate of 6.9 percent. As US imports from the world as a whole grew at 4.8 percent over the same period, Latin
America's share of the US market rose from 13.5 in 1990 to 17.5 in 2003. In the meantime, however, Chinese sales to the United States grew at a breakneck 16.6 percent annually, reaching $147 billion in 2003. China's export dynamism has allowed its share of US imports to increase four-fold to 13.2 percent in 2003.
Although Latin America as a whole had a fair export performance over the last decade, aggregate figures mask important differences among countries in the region.
The lion's share of the growth in exports from Latin America, more than 80 percent, came from Mexico, a country that increased its share of the US market from 6 to 11.5 percent from 1990 to 2003. Over the same period, exports from Caribbean, Andean and 1 See Devlin et al (2005) .
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By trade here we mean the sum of exports and imports. Aggregate trade figures also hide differences in the sectoral composition of
Chinese and Latin American exports to the United States ( Table 2 ). The latter is an important supplier of agricultural and mining products (including oil) to the United States, with respective shares of around 50 and 30 percent of US important demand.
Close to a quarter of all Latin American exports consists of non-manufacturing goods, or around three quarters in the case of the Andean countries. At the opposite extreme,
Mexico has the highest share of manufacturing exports to the United States (86 percent), followed by Central America and South America (84 percent in both cases). Central
American countries in particular saw a significant change in the composition of its exports, with a 20 percentage-point drop in the share of agricultural exports shifting to manufacturing. In contrast to Latin America, China is a relatively insignificant supplier of agricultural and mining exports, while manufactures represent over 99 percent of exports to the United States.
There are important differences within the manufacturing sector as well (Table   3 The rest of the paper proceeds as follows. Section 2 describes the empirical strategy followed to correctly estimate the elasticity of substitution per economic sector.
Section 3 presents the estimation results. Section 4 uses the estimation results to perform the simulations to evaluate the impact on Latin American exports to the U.S. market of the policy scenarios described above, and Section 5 concludes.
Empirical Framework
In this section we present our empirical framework for estimating US import elasticities.
We assume that there is a set of goods and that each country can produce a different Equation (4) suggests the set of instruments required to correctly estimate the demand elasticity in Equation (1). The first set of instruments is given by the interaction between the input requirement and the price of the input used in the production of good j , of sector s per country c (one instrument per type of input); a second set of strument is given by the US tariff on good j from country c in year t ; and, finally, the third instrument is given by the transport costs of import ng good j from country c . On the one hand, it is important to note that an increase in US demand for goods om country c will increase country c 's input prices. The co-movement between exports and input prices does not invalidate our instrument because in equations (1) and (4) we include a country-year dummy that captures any aggregate movement. More precisely, our first set of instruments is the differential effect of input prices across goods with different input requirements per economic sector. On the other hand, as pointed by Clark et al (2004) , we should also note that transport costs are increasing in the value of the transported good. Therefore our third instrument should be the component of transport costs that is orthogonal to the good in fr i j 's price. For this reason we regress transport costs against the good price and we use the residual as our third instrument. To compute our proxies for sector input elasticities we consider the direct and indirect requirement of labor and capital. We compute these requirements using each country input-output matrix ( A ).
5 In particular, total input requirements are:
here and are sector expenditures on labor and capital over sector output.
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When we compute prices using these input requirements (equation (4) We also include country-year and product fixed effects in this regression.
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For each of the 11 countries we use in our analysis, beside the US, we use its own input-output matrix. [ ]
given by the set of instruments required to estimate equation (4), and a second set of ired to estimate equation (1). We performed the estimations using the inform Import Database. As it is known, the import data are reported at the ten digit level of the Harmo git gtap -industrial
a
As mentioned before, equations (1) and (4) Taking this into account, our data are obtained from three sources. Data related to value of imports, tariff levied at the product level in the U.S., price of the product and transport costs of the product per country of origin are obtained from the U.S.
nized System classification but, we proceed to use the information at the six digit level. At this level we were able to classify the products within industrial sectors; given by the ISIC rev. 2 industrial classification at the four digit level.
Input requirements calculated by equation (5), are obtained using the information available in the Input Output tables compiled in the GTAP database. As expected, input requirements are calculated at the two di
The Input-Output matrix has the following format:
where A is the matrix of required intermediate goods (N is the number of sectors). is final demand, and VA is value added which is composed by labor compensation and other (which we assume as capital). Therefore:
where VA is the matrix of sector value added as a fraction of sector output. We kno turn to our estimates of US import elasticities. In Table 4 the mean elasticity of Equation (1) and setting cation that happens to have an almost one to one classification to the ISIC rev 2. industrial classification.
Following equation (4), we interact the factor requirement with it's wage. We used GDP per capita as a ntry fixed effects.
It is important to acknowledge that the availability of the Input Output tables implies a constraint on the O tables because they are performed once in a while 9 . Even though we have this two limitations, we expect that the variation across sectors and countries will enable us to correctly identify equation (4). 
The last two terms on the right hand are captured by the sector-year dummies. (2) we split agriculture and mining, and in column (3) we assume the full range of sectors at 2 digits ISIC revision 2. The "CIF price" coefficient (
) is of interest because σ is the key determinants of the effect of trade impediments on the bilateral volume of trade.
Our estimates suggest that the within sector US import demand elasticity ( σ ) is around 4. The coefficient σ is estimated precisely and it does not vary when we change the number of sectors we use to control for changes on sector expenditure over time (columns 1 to 3). Our estimates are in the range of previous studies, in particular, the case of Mexico our results are in the lower bound of Romalis (2003) .
As we already mentioned, to compute Table 4 we need to use two-stage least squares (2SLS). Table 5 presents the first stage of our previous estimations (equation 4).
As in the previous case, columns (1) ively. In all cases we include country-product, country-year and sector-year fixed effects. As instrument we use first the interaction of sector total labor share and GDP per capita, which we use as proxy for wages. As expected, the coefficient is positive and highly significant. A fall in wages reduces prices. It is important to remember that, due to country-product and country-year fixed effect, all the identification comes from the fact that changes on wages affect labor intensive sectors more. In all cases, this coefficient is statistically different from zero. The second instrument is transport costs (the orthogonal component with respect to the value of the commodity). As expected this coefficient is positive and significant at one percent. In this case, the coefficient is close to its theoretical value (one). The third instrument is the level of tariffs. This variable has a positive effect on consumer price and it is significant at 1 percent level. To control for the evolution of the cost of capital we also include the interaction of sector total capital share and a country-trend which we use as a proxy for the different
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Commodities are defined at 6 digits HS classification.
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The estimates are also similar in magnitude to elasticities estimated by Clausing (2001) Table 5, our instruments have the expected sign and they are highly significant.
In the previous exercise we assume that all sectors have the same within demand elasticity. This is strong assumption that, contrary to previous pa ur methodology. (1) agriculture and mining have a low elasticity (2.5). In the next column we split agriculture and mining and we observe that within elasticities significantly increase in both sub-sectors. For agriculture it becomes 2.9 and almost 1.5 for mining. These results
are consistent with what we should expect for a commodity sector like mining.
Summarizing our results in Table 6 , within sector elasticities vary significantly across sectors and therefore it is important to consider this sector heterogeneity to estimate the potential effect of any change in trade policies on bilateral trade.
Policy scenarios
Using our previous within-secto policy scenarios and forecasts from Latin America and the Caribbean, China, and the rest of the world. First we consider change in exports to the United States from a 1-percent reduction in the price of all Chinese goods (what we call the Chinese export-price elasticity of US imports in Table 7 ). Our estimates on this regard are relevant for considering, in turn, alternative scenarios such as revaluation of the Chinese renminbi. Second, we consider the extent to which US trade policy, such as eliminating tariffs on imports from Latin America or quotas on textile imports from China, would affect US import patterns. The methodology for computing such forecasts is described in Appendix B.
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In his paper Romalis (2004) states that "there is insufficient tariff variation to obtain meaningful substitution elasticity estimates for detailed industries." We apply the above export-price elasticities to an assessment of how a revaluation of the Chinese renminbi would affect US imports from China and, in turn, help the rest of the world increase exports to the United States.
Elasticity of US imports to changes in Chinese prices

Currency revaluation:
We apply the forecasts in Table 7 to an assessment of the potential implications of a revaluation of the Chinese currency, the renminbi, on US imports. The analysis is admittedly crude, as we assume that exchange-rate appreciation leads only to changes in the price of Chinese goods and that there are no general equilibrium effects on either the Chinese economy or in the rest of the world. We also ignore potential adverse effects of the revaluation on the Chinese economy, such as any disruptions on the financial sector.
We consider what would happen if the renminbi revaluates by 20 percent. That, however, does not imply that the price of Chinese exports increases by the same percentage. To a good degree, Chinese exports embody a large fraction of inputs imported from other countries, representing as much as 70 percent of the value of exports, according to some authors. We take that figure as valid. Thus, we assume that a revaluation only increases the price of Chinese inputs, including labor, embodied in exports, or 30 percent of their value. Under that assumption, a 20-percent revaluation implies a 6 percent increase in the price of Chinese exports. Table 8 shows our forecasts for US imports under the scenario described. 
US trade policy
We now turn to an assessment of how changes in US trade policy would affect imports from Latin America and China. We consider, first, the potential impact of preferential tariff access to the United States for Latin American exports resulting from the subscription of free trade agreements; and, second, the expected effects of the January 1st, 2005, Multi-Fiber Agreement quota elimination.
Elimination of US tariffs on Latin American goods:
We first look at reductions in US tariffs on Latin American goods. The motivation for that is that since 1994, when the United States adopted NAFTA, the country has engaged in negotiations with other countries in the region to establish similar free trade (2002) put that figure at 1.1 percent; in contrast, we estimate an increase of only 0.4 percent in aggregate US imports.
Our results highlight the importance of preferential trade between the United
States and Latin America for boosting exports from the region. The flip side is a small reduction in exports from China and the rest of the world to the United States of around 0.3 and 0.1 percent, respectively. The largest declines, as expected, would occur in exports of leather, apparel and textiles, and in manufacturing in general. We apply our framework to the analysis of the potential impact that MFA quota elimination might have on exports to the United States. We use available estimates of the export tariff equivalent of the quotas and our estimated elasticities of substitution to understand the implications of the ensuing relative price changes. According to , the export tariff equivalent of the quota for Chinese apparel sales to the United
Elimination of textile quotas:
States were approximately equal to 21 percent. In estimating elasticities in section 4, we assumed all Chinese apparel exports were subject to the export tariff equivalent rate, in addition to the usual duties applied in the United States. With the elasticities in hand,
we then ask what the impact of eliminating the export tariff equivalent would be.
Columns 1 and 2 of percent. Latin America is undeniably affected but our forecasts are smaller than the common perception seems to be ---between 2 and 3 percent, except for South America, where it drops by 0.5 percent. Table 11 also shows what our forecasts imply for the change (in percentage points) in each region's share of the US market. China's share rises by 5.8 points, Latin America's falls by 1.7, whereas the rest of the world accounts for the balance.
In order to assess whether our estimates are reasonable, we adopt an alternative strategy to measure the impact of removing quotas on each region's market participation. We employ a difference-in-difference approach in which we compare the We summarize our findings in columns 3 and 4 of Table 11 , alongside our previous elasticity-based results. For Latin America and the Caribbean, the difference-indifference point estimates are remarkably similar to our previous findings --a marketshare loss of around 2.5 percentage points--although we cannot reject the null hypothesis that the impact on market share is zero, which is true for all sub-regions of Latin America. In contrast, the difference-in-difference estimates for China and the rest of the world are substantially higher (in absolute terms). Overall, the difference in difference approach suggests that Chinese market-share gains have not come at the expense of Latin America, but at the rest of the world instead.
Finally, as a robustness exercise, we proceed to calculate the same policy scenarios but instead of using our estimates of the elasticities of substitution, we proceed to use the estimates of the elasticities estimated by Broda and Weinstein (2006) . In particular we used their estimates at the four digit level of industrial classification (isic rev 3). As shown in tables 12, 13 and 14, the results that we reported in tables 7 through 17
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We also estimated a variant of this equation pooling all regions together and incorporating region dummies and their interaction with all other regressors, except for the tariff τ . We obtained the same qualitative reports.
9, are very similar to the results obtained using their elasticities estimated at a higher level of desegregation.
Conclusions
In this paper we estimate the elasticity of substitution of exports to the United States using detailed trade data over the 1990-2003 period. We use a two-stage least squares framework to correctly identify the elasticity parameter of interest. Our elasticity estimates are in line with those of other recent studies.
We use those estimates to assess the extent to which Latin American and Chinese goods compete in the U.S. market by providing forecasts of how alternative policy scenarios may affect exports to the United States. We consider the following scenarios: 
Appendix A
In the main text to compute input requirements we assume that production only requires labor and capital. In this appendix we assume that firms produce with labor, capital and imported intermediate goods using a Cobb Douglas technology.
Under this assumption the consumer's price is: [ ]
have the same price, more precisely the same price path. In the main text, the implicit assumption is that imported and domestic intermediate goods have the same price path over time (product by product). In this case, everything collapses to labor and capital requirements. In non -reported exercises, we estimate equation (5) 0.00 0.00 0.00 *, **, *** significant at 1, 5, and 10%, respectively
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CIF Price (logs)
Robust standard errors in parentheses.
The reported R-squared includes the variance of "CIF Import Value" explained by the fixed effects
CIF Import Value (logs)
Instruments for CIF price are: Sector labor share x GDP per capita; transport costs (orthogonal component of the FOB commodity price), US tariff and sector capital share x country-trend.
The reported R-squared includes the variance of "CIF Import Value" explained by the fixed effects Robust standard errors in parentheses. *, **, *** significant at 1, 5, and 10%, respectively
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